Abstract. Questions related to the management of the process of multiple measurements are considered, depending on the result, which affects their number. In this case, the measurement time can be significantly increased. The above algorithm for controlling the measurement process justifies the random nature of the duration of its execution, which entails the need to study the time of carrying out multiple measurements. The paper constructs a semi-Markov model that allows to determine the distribution functions of time between events in the output flow of products after measurements, which makes it possible to dock this model with models of elements of higher levels of the hierarchy of the production structure. In the model, it is taken into account that some part of the production after a given number of measurements is defective and leaves the system. The constructed semi-Markov model allows to predict the performance of a technical system associated with multiple measurements.
The problem of controlling the process of multiple measurements is as follows. The first measurement gives an initial estimate of the value of the monitored parameter and, depending on the proximity to the tolerance boundary, the number of multiple measurements is determined [1] [2] [3] [4] [5] [6] [7] [8] . In subsequent measurements, the evaluation of the value of the monitored parameter is refined and, accordingly, the number of multiple measurements is refined. In view of the random nature of the error of the measuring device, cases are possible in which, for example, each subsequent measurement gives a worse result than the previous one in the sense of proximity to the tolerance boundary, which entails, respectively, an increase in the number of multiple measurements. Therefore, the measurement time can be significantly increased. In this case, it is advisable to interrupt the measurement of this product, consider it defective in the measured parameter and start the process of measuring the next product. Thus, it is advisable to specify a control number or a control time for the measurement, after which the process begins again.
The described algorithm for controlling the measurement process justifies the random nature of the duration of its execution, which entails the need to study the time of carrying out multiple measurements.
Let's consider the case when the number of repeated measurements at each k -stage is limited and can not exceed numbers m, and the times of repeated measurements are
= is the number of stages, and
= is the number of the repeated measurement/ In order to determine the FR of the time spent for m -repeated measurements, it is necessary to construct a semi-Markov process in a discrete phase space using the state graph presented in Figure 1 . 
In this case the components i S and i θ are conditionally independent, that is, the equality has done
Then the components of the semi-Markov matrix for the discrete phase space of states
We define the stationary distribution
in phase space E by the formulas given in [9] :
(1)
-mean residence times in NMC;
expectation of time of stay in states E g ∈ .
Values
g k ρ are determined from the system of equations [9] :
where ∑ = Let us, on the basis of (2), construct a system of equations for determining ) m , ( g , The normalization condition
From the graph (Figure 1 ) we see that, 
Substituting expressions (5) in (3), (6) On the basis of (1), (7) 
We will solve the problem of determining the time phase of the measurement at the stage using the formula of total probability.
To do this, we accept the following hypotheses:
1 H -the first measurement is performed; ... n H -The n-th dimension is being implemented. The probabilities of these hypotheses, with regard for (8) 
We introduce an А -event, by which we will understand the duration of the measurement at the stage. The conditional probability of an А -event when the hypotheses (10) where m (*) is the notation for a multiple m -fold operation. The function of the distribution of time between applications in a thinned stream of events is determined by the formula of total probability, taking into account (9), (10):
In the model it is necessary to take into account that some part of the product after the m -measurements remains defective and leaves the system [15, 16] . The probability that the product after m -measurement will be usable on the basis of formulas (9) is equal to:
Accordingly, the probability of rejection is determined from the expression:
Further, it is necessary to reduce the flow of products coming out from the k-th stage, which will allow us to finally obtain the FR ) t ( K k Σ of the time between the events in the flow of suitable products coming out from the k-th stage. For this, it is necessary to substitute into the rarefaction formula for the simplest event flow [15] )
p from the expressions (11), (12) :
Expression (13) allows each of the multiple measurement steps to be replaced by an equivalent stage of single measurements performed by the device, which is the simplest element with two factor states: faulty and efficient and known distribution function of service time determined by (13) .
The execution time of all stages will be defined as the sum of the random variables (the times of realization of each stage), and the FR of this time as a composition of the required number of distribution laws for the implementation times of each of the steps defined by formula (13) .
The mathematical expectations of the times of the k-th stage are equal
Then the mathematical expectation of the execution time of a task consisting of n stages n , t 1 is equal to:
where k m is in (14) . Thus, the constructed semi-Markov model allows to predict the productivity of the technical system on the basis of formulas (13), (14), (16) .
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